This research focused on the effects of activated charcoal on the in vitro growing media used in the propagation of Brazilian native orchids. Activated charcoal has been described improving the in vitro plant growing and survival after transplant. Seeds were germinated in vitro and after three months they were transferred to one of the following media: MS ( 
INTRODUCTION
Orchids are one of the most valuable and appreciated plants in the world. Due to its commercial value and beauty, orchids are very cultivated. Several species are in risk of extinction due to its predatory collection and destruction of its habitat. To preserve orchids using tissue culture technique is an option to produce orchids in large scale (Silva, 1986 ).
An adequate formulation of the nutrition media is essential to tissue culture, because media must supply the essential substances for in vitro growth development (Caldas et al., 1990) . Addition of activated charcoal on tissue culture media can be beneficial or adverse to growth and development. Its presence depends on the media, the specie and the tissue used and/or the objectives of the research (Pan and Staden, 1998) . Activated charcoal as supplement on the media has been reported through the years by several authors due to its beneficial effects, such as, absorption of phenolic complex (Pan and Staden, 1998) ; root stimulator (George and Havishankar, 1997; Caldas et al., 1990) ; rhizome growth (Kim and Lee, 1992) ; development improvement (Choi and Chung, 1989) ; and absorption of toxic substances present in the media (Fridborg and Eriksson, 1978) . Waes (1987) used activated charcoal for in vitro development of 18 species of European native orchids with concentrations from 0,02 % to 0,03 % (g.L -1 ) to improve in vitro development.
The MS media contains nitrogen in ammonium and nitrate forms. Vitrification is frequent observed affecting plantlets development. Reduction of nitrogen concentration on ammonium has been used to reduce vitrification (Caldas et al., 1990 In vitro commercial production is focused on obtaining fast plant development and high rate of survival. However, frequently low survival rate occurs during acclimatization period, due to factors, such as disproportional root system, if compared to the aerial part of the plant (Tombolato and Costa, 1998) . Low survival rate is related with acclimatization because plantlets suffer stress due to the growing media composition, and chemical and physical changes in the acclimatization environment. Sheelavantmath et al. (2000) tested medias supplemented with 0,1 % of activated charcoal in MS on Geodorum densiflorum orchid plantlets to obtain better plantlets acclimatization.
The goal of this research was to evaluate the influence of activated charcoal and reduction of concentrations of salts in MS media on plantlet features of three species of Brazilian orchids.
MATERIALS AND METHODS
Three species of Brazilian orchids were evaluated on this research: Laelia flava Lindley, Oncidium trulliferum Lindley e Miltonia flavescens Lindley. Seed capsule (still closed) from these three species of orchids were submerged in sodium hypochlorite solution (1:1) during thirty minutes, and then they were washed with sterilised water and opened inside an aseptic chamber. They were seeded in glass bottles (250 ml) containing Murashige and Skoog media (1962) (MS) . After that they were closed with transparent plastic cap and sealed with PVC film (Faria and Stancato, 1998) . Three months later they were transferred to MS media or MS media half strength supplemented with different concentrations of activated charcoal: 1-MS media; 2 -half strength of MS media; 3 -MS media supplemented with 1 g.L -1 of activated charcoal; 4 -half strength of MS media supplemented with 1 g.L -1 of activated charcoal; 5 -MS media supplemented with 2 g.L -1
of activated charcoal; 6 -half strength of MS media supplemented with 2 g.L -1 of activated charcoal. Plantlets with 1,0 ± 0,3 cm high were transferred to bottles in an arrangement of five plantlets per bottle. This was done in aseptic chamber with air flux, after that bottles were sealed with PVC film. They were left during six months on a shelf in a growing chamber with 2000 lux of luminosity, 16 hours of photoperiod and 25º C. Plantlets were removed from the bottles, washed with current water in such way that all growing media was taking off of the roots. Plantlet heights (PH) and length of the biggest root (RL) were measured with a micrometer. Fresh weight (FW) was measured with a digital precision scale. Number of roots per plant (RN) and number of branches per plant (BN) were counted. O. trulliferum was also evaluated with a micrometer concerning with the diameter of the pseudobulb (PD). Just after the in vitro plant features evaluation they were transferred to pots of 13,3 cm of diameter and 6,0 cm of high containing tree fern fiber and sphagnum. They were maintained on an arboretum with 50 % of light and were daily watered. They received fertilization each 15 days with 2,0 g.L -1 of NPK 10:30:20, and monthly were fertilized with 50 ml/ pot of MS nutrients salt solution. Two months after transplant survival rate was evaluated for each treatment.
Plantlets during in vitro phase were arranged in a randomized design with six treatments and ten repetitions per treatment. On the acclimatization phase they were arranged in a randomized design with three pots per specie and 20 plantlets per pot. These trials were repeated three times on time. All data obtained were analyzed by calculating the means and standard errors using the variance analysis and after applying the Tukey's statistic test (Gomes, 1982) with 5 % of significance.
RESULTS AND DISCUSSION
Results obtained from Miltonia flavescens (Table 1) showed that treatment T5 (MS media supplemented with 2 g.L -1 of activated charcoal) and T6 (half strength of MS media supplemented with 2 g.L -1 of activated charcoal) were significant different from the other treatments on the plantlet height, number of roots and length of the biggest root. For the fresh weight best results were obtaining with treatment T3 (MS media supplemented with 1 g.L -1 of activated charcoal) but without significant difference from T5 and T6.
These results agree with of Choi and Chug (1989) that plantlets of Cymbidium sp cultivated on a media containing activated charcoal showed better aerial and root development. Plantlets showed fewer number of branches when activated charcoal was added on the media. In the same way Pan and Staden (1998) had already concluded that the addition of activated charcoal to the media can be negative to the branch development for some species. Paek and Yeung (1991) working with Cymbidium forrestii orchid also noticed that the number of branches decreased with activated charcoal on the growing media. The number of roots was significant better when added 2,0 g. L -1 of activated charcoal. To plantlet height, root length of the biggest root and fresh weight there was no significant difference among treatments T5 and T6. (Table 1) On Oncidium trulliferum treatment T3 (1,0 g. L -1 of activated charcoal) showed the best results in almost every parameters analysed (Table 2) . Paek and Yeung (1991) working with the Cymbidium forrestii orchid demonstrated that the presence of the activated charcoal on the media at 0,01 % increased the pseudobulb diameter. For the parameters length of the biggest root and fresh weight with 1,0 g. L -1 of activated charcoal (T3 and T4) lead to the best results. There was no influence of treatments tested on the branches number. Macronutrients concentration influenced plantlets growth of this specie, and the total of MS macronutrient concentration showed better averages. (Table 2) Laelia flava showed the best results when grown on MS and MS half strength supplemented with 2,0 g. L -1 of activated charcoal (treatments 5 and 6) for almost every measurement done (Table 3 ). For length of the biggest root and fresh weight there was no significant difference amongst treatments (Table 3) . Satinder et al. (1997) observed that Dendrobium lindleyi cultivated in nutrition media activated supplemented with active charcoal (0,02 %) showed the best results. Faria et al. (2002) showed that 2,0 g. L -1 of activated charcoal generated the best result on in vitro vegetative growth of Cattleya walkeriana plantlets. (Table 3) Concerning the survival rate of Miltonia flavescens the best results were observed on treatment T6 (half strength of MS media supplemented with 2 g.L -1 of activated charcoal) with 85,93 % and with treatment T5 (MS media supplemented with 2 g.L -1 of activated charcoal) with 74,23 % (Fig. 1) . Treatment T6 also lead to the best survival rate for O. trulliferum and L. flava with 93,89 % and 81,90 % respectively. These agree with the results obtained by Gangaprasad et al. (2000) with A. sikkimensis, obtaining a survival rate among 70 to 95 % when using activated charcoal. (Fig. 1) It is possible to conclude that activated charcoal improved the in vitro plant quality and increased the survival rate after transplant of these three species evaluated. To M. flavescens and L. flava best results were obtained with half strength of MS media supplemented with 2 g.L -1 of activated charcoal and to O. trulliferum with MS media supplemented with 1 g.L -1 of activated charcoal. 
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